Activation enthalpy, for unlocking 81, 82 
Activation parameters, experimental values of 42-45 
volume 43 
enthalpy 44 
Activation parameters, measurement of 39-42 
volume 40 
enthalpy 41-42 
Activation volume 83 
Ag-Cd, SMA 205 
Aging 225 
Aging kinetics of 236-242 
Aging mechanical behaviour during 259-268 
Aging of ferrous martensites 225-272 
Aging thermodynamics of 255-259 
Alkali metals, activation parameters 49-53 
Lithium 49 
Lithium—Magnesium alloys 51-53 
Potassium 50-5! 
Sodium 50-5! 
All round SME (ARSME) 214, 215 
Anomalous slip 60-61 
Anomalous slip, of LI, 63-88 
overview of model 66-69 
APB’s 5, 10-11 
APB’s in TEM 85 
Asymmetry of Peierls barrier 39 
Asymmetry of slip 58-60, 64, 69, 82 
Asymmetry of twinning 3 
Atomistic model 36 
Atomistic relaxations 196-198 
Atomistic studies 3, 4 
Au-Cd, SMA 203, 207 
Autocorrelation function 174, 175 
Axial ratio 234-236 


Bain strain 157-158, 163, 209, 212, 228 

Basal slip 16-17 

BCC metals, thermally activated deformation of 29-61 
BCC slip 2 

Be prismatic slip 3, 15, 17, 86 

Be screw core 14-16 

Bicrystals 170-176 

BiF, ordered 162 


Carbon atom diffusion 240-241 
Carbon atom distribution 226-228 
Carbon clustering 238, 242-243, 249 
Carbon ordering 228-233 

thermodynamics of 231-233 
Carbon segregation 238, 242-243 
Classical thermodynamics 151-154 

adiabatic changes 152-153 

energy 151-152 

entropy 152-154 
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isothermal changes 152-153 
Clausius Clapeyron relationship 216 
Cluster variation method (CVM) 160 
Commensurate boundaries 196 
Commensurate interfaces 172, 173 
Complex stacking faults (CSF) 10-11, 17-20, 67, 68 
Constant volume potentials 4 
Continuum dislocation theory 2 
Core spreading 13, 17 
Correlation length 160 
Cottrell-Stokes law 40 
Cross slip 68 
activation enthalpy for 66, 81, 82 
at high temperatures/stresses 72 
at low temperatures/stresses 72 
activation energy for 69, 71 
double jog mechanism 70, 71 
Crystallographic reversibility 208-210 
CsCl ordered 162 
CSL Coincident Site Lattice 167, 169, 190 
Cu fatigue at constant plastic strain 90-92 
Cu-Al-Ni 204, 209 
Cu-Zn, SMA _ 205 
Cu-Zn-Al, SMA_ 205 
Cu-Zn-Ga, SMA _ 205 
Cu-Zn ordered 162 
Cu-Zn-Si, RSME 213 
Cyclic stress/strain curve 90-92 


Deformation twinning 149, 152-157 
Delimiting boundaries 176-177, 179 
Diamond shape morphology 205, 211, 213 
Dichromatic complex 169, 172, 175 
Dichromatic pattern 169, 171-172, 174, 190 
Diffuse X-ray scattering intensities 162-163 
Diffusionless shear transformations 149 
Martensitic 149 
Pseudo-twinning 149, 150, 152-157, 158, 161, 163, 
164 
Twinning 149 
Diophantine inequalities 175 
Dipole lock 74-76 
Dislocation cores 12-22 
Dislocation cores and plastic behaviour 1-27 
Dislocation cores and y surfaces 6-9 
Dislocation glide, thermodynamics of 30-35 
Dislocations in Ni,Al and Ni,;Ga_ 67 
DO,, alloys 13 
screw dislocations in 22 
stacking faults and y surfaces 11-12 
y surface 22 
Double kink mechanism 38 
Double kink model 22 
DSC lattice 168, 169, 185 
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Edge dislocation dipole barriers 68 
Effective cluster interactions (ECI) 160-162 

ECI twinning energy 163 

ECI Monte Carlo calculations 160 
Embedded atom methods (EAM) 4 
Energy 152-154 

of martensitic transformations 154 
Entropy 152-154 

configurational 153 

vibrational 153 
Escaig effect 20 


Fatigue crack growth 119, 121 

Fatigue crack growth rates 128, 129 

Fatigue cracks 118-124, 145 

Fatigue effect of temperature 129-134 

Fatigue environment effects 124-129 

Fatigue, theories of 138-143 
Brown et al. (BR) 140-141 
Essmann—Mughrabi (EM) model 139-140 
Kuhlman-Wilsdorf—Laird (KL) model 142-143 

Fe-—Be system 159 

Fe-Ni_ 158 

Fe,Al ordered 162 

Ferrous martensites, internal friction of 265-267 

Ferrous martensites, microhardness of 264-265 

Fibonacci sequence 181, 182 

Finnis-Sinclair (F-S) potential 4, 6 

Force on screw superpartials 69, 70 

Free flight velocity of screws 65, 81 


y surface 5-12, 168, 188-190, 192 
Glissile cores 13, 19 

Glissile jogs 68 

Grain boundary energy models 182-199 


HCP metals 6 

HCP, screw dislocation cores in 14 
Highly ordered alloys 154 

Hilbert transform 14 
Homogeneous deformations 154 
Hysteresis 207 


Incommensurate grain boundaries 192-196, 198-199 
Inflation algorithm 177-182 

Intensity pair correlations 162 

Interatomic forces 4-5 

Interfaces as viscoelastic media 190-192 
Interfaces, martensite/parent 209 

Interfacial line defects 171-172 

Intervariant boundaries 212 

Invariant plane strain 204 

Invariant plane strain matrices 205, 207 

Iron, activation parameters of 45 

Iron carbon (Fe-C) martensites 225, 243, 255, 258 
Iron nitrogen (Fe-N) martensites 225, 254, 255 
Irrational interfaces 167-202 

Irrational interfaces, long range order 172-174 
Ising model 160 


Jogs, sessile and glissile 76, 77 


K, activation parameters 50-51 
Kear—Wilsdorf locks 19, 65, 66, 68, 72-74 
KW locks in TEM 85 


Lagranges theorem 171 
Lattice defect production 134-138 
Lattice stabilities 154 
Laves structure 158 
Ist Law of thermodynamics 151-152 
2nd Law of thermodynamics 152-154 
Layer interactions 187-188 
Lennard-Jones potential 185 
Li, activation parameters 49 
Li—Mg, activation parameters 51-53 
LI, alloys 10-11, 13 

anomalous slip in 63-88 

CSF in 18-22 

screw dislocations in 17-18 

stacking faults and y surfaces 10-11 
Lifshitz—Slyozov-Wagner (LSW) coarsening 246-247 
Local isomorphism 174-175, 182 
Locking mechanisms 72-81 

at high stresses 79-81 

at low stresses 72-74 

by superkinks 72 

Kear—Wilsdorf 72 
Locks, bypassing of 74-78 

bypass of dipole lock 74-76, 83 

bypass of KW lock 76-79, 83 
Lomer-—Cottrell dislocation 76 
Lomer-Cottrell lock 13 
Long period stacking order (LPSO) 219 
Long period tetragonal superlattice 11 
Low amplitude fatigue 143-144 

of FCC crystals 89-148 

presaturation 92-96 

transition and saturation 96-101 

substructure 92-101 


Manson-Coffin relation 124 
Martensites 157-158 
Fe-C 225, 243, 255, 258 
Fe-N 225, 254, 255 
mechanical properties of 159 
ordered 204, 209 
start temperature M‘ 157 
Martensitic substructure during aging 233-236 
Martensitic transformations and deformation twinning 
149-166 
deformation twinning and pseudotwinning 154-157 
hysteresis in 159 
mechanical properties of 159 
non-thermoelastic 206 
tempering of superlattices 164 
thermoelastic 204, 206 
statistical mechanical solution models 159-164 
Mass density distribution 169, 173, 174 
Mean field theory 162 
Mechanical shape memory 215 
Microcracking 263-264 
Microstrain region 84 
Modulated structure 243-250 
Mossbauer spectroscopy 252-255 
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N-body potentials 4, 11, 15, 16, 18 Quasiperiodicity 168, 172 
NaCl structure 157 Quasiperiodic translation vectors 199-200 
NaTI ordered 162 Quasitwinning 150 
Neumann’s principle 6 
Ni,Al, dislocations in 67 Refractory metals, activation parameters 45-49 
Ni,Ga, dislocations in 67 alloys 47-49 
NITINOL 204 Niobium, activation parameters 46 
Non-planar cores 13, 18, 21 Tantalum 47 
climb cores 13, 23 Resolved yield stress 82 
cross slip cores 13, 23 Reverse shape memory effect (RSME) 213 
Non quadratic irrational tilt boundaries 200-201 RSME Cu-Zn-Si 2! 
Rubberlike behaviour 204, 210-211 
Order, Local 150 
Order, Long range 150 Saturation stress 80 
Order/disorder transition 160 Saturation stress and orientation 101-102 
tempering 164 Schmid’s law 2 
Ordered states 164 Screw dislocation dipoles 79 
Ordered structures 162, 163 Self accommodating plate groups 211-212, 218 
Ordering 158, 209 Self accommodation 204 
Cu-Au_ 156 Sessile cores 13, 19, 20, 24 
Shape memory alloys (SMA) 203 
Pair potentials 4, 6, 11, 15, 16, 185-187 SMA Ag-Cd 205 
Partially ordered alloys 154 SMA crystal structure of 219 
Partition functions 31 SMA Au-Cd 203, 207 
Patterson function 174 SMA Cu-Zn 205 
Peierls energy barrier 36 SMA Cu-Zn-Al 205 
Peierls force 14 SMA Cu-Zn-Ga 205 
Peierls-Nabarro model of core structure 13 Shape memory effect (SME) 203-224 
Peierls stress 2, 3, 15, 22, 35-39 SME cycling 218 
Planar cores 13 SME in disordered alloys 219-221 
Planar faults 5 SME mechanism of 212-213 
Planar nets 183-185 SME one way 203 
Plastic flow rate equation 30-35 SME two way (TWSME) 204, 218-219 
activation energy 34-35 Shear transformations 150 
activation enthalpy 34-35 entropy changes of 151 
activation volume 33, 34, 36, 38 Spinodal decomposition 246, 250-251, 255, 260, 262, 
thermodynamic analysis of 33-35 266 
Plate groups 211 Stacking faults 5, 6 
Point groups 154 Statistical mechanical solution models 159-164 
Power law formulation 53-55 cluster 159-162 
PPV (dynamic break away) theory 64-66, 68, 82 k-space thermodynamics 162-163 
Prism slip 15 vibrational entropy 163-164 
PSB’s, Persistent slip bands 89, 90, 92 Strain rate dependence 64, 65 
bulge 118 Strain rate relation 81 
extrusions 113, 115, 119 Strain rate relationship, small stresses 32-33 
intrusions 113, 115, 118, 119 Stress relaxation tests 41 
notch peak topography 102 Stress induced martensite (SIM) 203, 210, 214-217 
nucleation 106-111 critical stress for 215 
nucleation mechanisms of 109-111 cycling 218 
nucleation Kuhlman—Wilsdorf—Laird’s model 109-110 elastic 215 
profiles 111-118, 144-145 plastic 215 
strain in 103-106 Strip and projection methods 177, 178-180 
substructure 96-101 Structural unit models 176-182 
volume fraction 102-106 Structural unit models, tilt grain boundaries 176-178 
Pseudo elastic alloys 205 Superdislocations 13, 17-19, 21, 64 
Pseudo-elasticity 150, 159, 164, 204, 210-211 Superelasticity (SE) 203, 204, 210 
Pseudostable states 164 Superelastic stress/strain loop 215-217 
Pyramidal slip 15, 16 Superelasticity (SE) stress cycling 218 
Superkinks 69, 74-76 
Quasicrystal 181 bypass mechanism 69 
Quasiperiodic functions 170, 173, 175 in edge and screw dislocations 84 
Quasiperiodic crystals 169 in TEM 85 
incommensurate crystals 169, 173 length distribution of 85 
quasicrystals 169 unpinning of 75 
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Superlattice diffraction vectors 163 Vy ratio 107-108 
Superlattice intrinsic stacking fault (SISF) 10-11, 17, Vibrational entropy, ordering 163 
20-21, 65 Virgin martensites 225 
Superlattices 154, 156-158 Volterra dislocations 12 
tempering of 164 
Superpartials 17-21, 65, 68 


Symmetry compensation principle 171, 172 Wigner-Seitz cell 168, 185, 189, 190, 192 


Wyckoff positions 157 


Tempering 150, 157, 158 

Thermodynamics, chemical 149 58 

Thermodynamic reversibility 151-152 69 

Thermoelastic behaviour 209 Yield stress for screws 73 

Tight binding potentials 4, 6 Yield stress, orientation dependence 63 
Trained martensite variant 218 Yield stress, temperature dependence of 18, 63 
Transition morphologies 212 

Translationally ordered structure 169 

Twinning 150, 154, 163 Zener ordering 231-233, 255-258 
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